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NEUROPHARMACOLOGICAL STUDY OF PHYLLANTHUS NIRURI IN SWISS ALBINO MICE

ABSTRACT

Objective: The objective of this study is to evaluate the neurological, behavioral, and autonomic changes of Phyllanthus niruri in Swiss albino mice 
using Irwin’s method.

Methods: A total of 24 mice was divided into four groups of six each (3-male, 3-female in each group). Aqueous extract of P. niruri was prepared. 
Based on body weight aqueous extract was given to the mice by orally through gavage tube (Group I – 300 mg/kg, Group II – 600 mg/kg, 
Group III – 900 mg/kg, and Group IV – 1200 mg/kg). Neuropharmacological profile is studied for each mice using Irwin’s observational test, the mice 
were observed for 4 h after oral administration for various behavioral, neurological, and autonomic changes at 0, 1, 2, 3, 4 h.

Results: P. niruri showed negligible actions at 300 mg/kg and 600 mg/kg body weight. At 900 mg/kg and 1200 mg/kg P. niruri showed certain 
behavioral and neuronal changes. P. niruri increased alertness, stereotypy, restlessness, irritability/aggressiveness in behavioral profile indicating 
that the drug is a CNS stimulant. Furthermore, it showed mild tremors in neurological profile indicating CNS excitation.

Conclusion: Aqueous extract of P. niruri at 900 mg/kg and 1200 mg/kg showed changes in behavioral profile, neurological profile, showing it as CNS 
stimulant properties. Since it is an observational study further research should be done to explore CNS stimulant properties in various in vivo studies.
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INTRODUCTION

The utilization of herbal plants to treat various human diseases is 
common in developing countries due to their easy access and low 
cost, compared with advanced Western medicine [1]. These herbal 
formulations were routinely used by humans throughout history, 
without any scientific evidence, but now are being used in practical 
clinical trials to find their optimum and beneficial and toxic therapeutic 
dose ranges [1]. This led to the development of numerous alkaloid 
drugs such as digitoxin in heart failure patients and anticancer drugs 
such as vincristine and vinblastine for various cancer [2].

Phyllanthus belongs to largest genus in the family Phyllanthaceae, 
with 11 sub-genus that comprise over 700 well-known species and 
are cosmopolitan in distribution, mainly in the tropics and subtropics. 
Plants of the genus Phyllanthus were utilized as herbal formulations for 
hundreds of years in many Southeast Asian countries, Brazil, India, and 
China. It is used in the Indian ayurvedic systems from the ancient times 
(more than 2000 years) [3].

Among the Phyllanthus species, Phyllanthus niruri is a small annual 
herb growing of height 30–60 cm. It is identified in Amazon rainforest 
and other tropical areas, including South East Asia, Southern India, 
and China. P. niruri L. has been extensively reported in traditional and 
folk medication systems such as Ayurveda and Siddha to treat 
various diseases including diabetes mellitus, jaundice, asthma, joint 
pain, immunomodulator, loss of appetite, constipation, injuries, as 
antimicrobial, conjunctivitis, gonorrheal diseases of males and females, 
inflammatory diseases, skin itching, kidney stones or failures, and 

urogenital disease [4-16]. Curative properties of P. niruri are due to 
the presence of polyphenols, include classes of chromones, coumarins, 
lignans, stilbenes, xanthones, and flavonoid [17-19].

Methanolic extract of P. niruri has been shown to mitigate the 
sensorimotor and cognitive deficit engendered by subacute chlorpyrifos 

exposure in rats. Studies on Phyllanthus species have been done in 
recent decades, but while most of the individual studies have focused 
in the composition of the constituents in various plant parts and the 
biological activities of plant extracts, hardly any study exists showing 
neuropharmacological profile using Irwin’s method [20]. Hence, this 
study aims to evaluate the behavioral, neurological, and autonomic 
changes of P. niruri in Swiss albino mice using Irwin’s test [21].

Objective
Evaluate neuropharmacological profile of P. niruri in Swiss albino mice 
using Irwin’s method.

MATERIALS AND METHODS

The study was initiated after getting approval from the Institutional 
Animal Ethical Committee (IAEC) of Coimbatore Medical College. 
Proposal number is CMCH/PH/007/2019 on 29.4.2019. 24 Swiss Albino 
mice of both sexes, weighing 25–30 g were bought from authorized 
breeder. The animals were kept in central animal house, Coimbatore 
medical college for 1 week to acclimatization as per CPCSEA guidelines. 
Animals were maintained in clean polypropylene cages and fed with 
standard pellet diet and water ad libitum during the study. The animals 
were maintained under controlled temperature with 12 h dark cycle and 
12 h light cycle. Twenty-four mice were divided into four groups [1-4] of 
six animals in each group for the study. Each group contains three male 
and three female mice.

Preparation of plant extract
Leaves of P. niruri were collected from local gardens of Coimbatore. 
Leaves were identified and authenticated by Botanist from Tamilnadu 
agriculture university, Coimbatore. Leaves are washed and shade dried 
at room temperature (30°C) for 10 days. Leaves are powdered and 
stored. The aqueous extract was prepared by the Pharmacy department 
in Coimbatore Medical College. Based on body weight aqueous extract 
given to the mice oral by gavage tube (Table 1).
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Neuropharmacological profile (Irwin test)
The Irwin test is an observation test, which is commonly used to 
evaluate the effects of a new substance on behavior and physiological 
function [22]. The main aim of Irwin test is to determine potential 
toxicity and to select doses for specific therapeutic activity. The Irwin 
test can also be used in safety pharmacology, as an approach for 
detecting untoward effects of a new compound on general behavior and 
for evaluating its acute neurotoxicity [21].

Changes in neuropharmacological profile that is divided into behavioral, 
neurological, and autonomic profile were observed after administration 
of test drug in increasing doses.

Neuropharmacological profile score
Effects of the test substance were scored on a scale of 0–8. Base score 
was 4 for the normal signs or effects. Score below 4 indicates subnormal 
response and score above 4 are supernormal. The basal score for 
abnormal sign was 0 and maximal score was 8.

METHODOLOGY

A total of 24 mice were divided into 4 groups of 6 each (n=6, 3-male, 
3-female in each group). The mice were observed for 4 h after oral 
administration for various behavioral, neurological, and autonomic 
changes at 0, 1, 2, 3, 4 h according to Table 2. Each day two mice from 
different group was studied by Irwin’s method.

OBSERVATION AND RESULTS

In Group I mice - there were no significant changes in behavioral profile, 
neurological profile, autonomic profile at 0, 1, 2, 3, 4 h for all six mice (Fig. 1).

In Group II mice - there were no significant changes in behavioral 
profile, neurological profile, autonomic profile at 0, 1, 2, 3, 4 h for all 
six mice (Fig. 2).

In Group III mice – there was an observational change in behavioral 
profile at end of 4th h after P. niruri administration at dose of 900 mg/kg 
(Fig. 3).

Score of restlessness was 1 for 5 mice and 2 for 1 mouse, Irritability 
score was 1 for four mice and 2 for two mice, Stereotypy score was 1 
for 4 mice.

Score for spontaneous activity, reactivity, alertness, grooming were 
5 for six mice.

In Group IV mice – there was an observational change in behavioral 
profile at end of 4th h after P. niruri administration at dose of 
1200 mg/kg (Fig. 4).

Score of restlessness was 2 for six mice, Irritability score was 2 for 
six mice, Stereotypy score was 1 for six mice. Score for spontaneous 
activity, reactivity, alertness, grooming were 6 for six mice.

There was also a change in neurological profile; score of tremors was 1 
in all six mice at end of 4th h.

DISCUSSION

P. niruri showed negligible actions at 300 mg/kg body weight and 
600 mg/kg body weight. At 900 mg/kg and 1200 mg/kg P. niruri 
showed the following behavioral, neuronal changes.

P. niruri at dose of 900 mg/kg and 1200 mg/kg showed increased 
alertness, stereotypy, restlessness, irritability/aggressiveness in the 
behavioral profile. Its indicating that the drug has some CNS stimulant 
properties. At dose of 1200 mg/kg P. niruri showed mild tremors in 
neurological profile indicating it has some CNS excitation properties. 
No gross changes were observed in autonomic profile at given dose of 
P. niruri.

P. niruri has been widely studied for its hepatoprotective activity in in 
vitro and in vivo models. A previous study demonstrated that phyllanthus 
prevented memory impairment and possessed anticholinergic and 

Table 1: Drug, dose, and route of administration for different 
groups

Groups Drug and dose Mice Route
Group 1 P. niruri 300 mg/kg 6 Oral
Group 2 P. niruri 600 mg/kg 6 Oral
Group 3 P. niruri 900 mg/kg 6 Oral
Group 4 P. niruri 1200 mg/kg 6 Oral
P. niruri: Phyllanthus niruri

Fig. 3: Group III Phyllanthus niruri 900 mg/kg

Fig. 4: Group IV Phyllanthus niruri 1200 mg/kg

Fig. 1: Group I Phyllanthus niruri 300 mg/kg

Fig. 2: Group II Phyllanthus niruri 600 mg/kg
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anti-inflammatory properties [23]. These findings suggested that 
Phyllanthus is neuroactive and can alter the brain functions. It had 
been also found that Phyllanthus at doses of 100–500 mg/kg for 
14 days revealed non-toxic effect with no abnormalities in normal 
behavior and physiology of rats [24]. However, to the best of our 
knowledge, no studies regarding neuropharmacological profile for 
acute toxicity study for P. niruri was done. Therefore, the present study 
sought to investigate neuropharmacological profile of P. niruri using 
Irwin’s method.

During this study, no death occurred to mice after drug administration. 
Limitation of this study is it’s an observational test, which may prone 
to bias.

CONCLUSION

From the results of experiment conducted, aqueous extract of P. niruri 
at dose of 300 mg/kg and 600 mg/kg has no changes in behavioral 
profile, neurological profile, and autonomic profile in Swiss albino 
mice. However, at dose of 900 mg/kg and 1200 mg/kg P. niruri showed 
changes in behavioral profile, neurological profile, showing it as CNS 

stimulant properties. Since it is an observational study further research 
should be done to explore CNS stimulant properties in various in vivo 
studies.
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